A number of investigators have published data supporting the concept of specific binding sites (receptors of limited capacity) for estradiol in the uterus and vagina,1-8 pituitary,7-" and hypothalamus.7' 8, 10, [12] [13] [14] This concept is based on the observations that in immature or in adult ovariectomized female rats, estradiol is preferentially accumulated and retained with little or no metabolic conversion in target tissues, and that antiestrogenic drugs and nonradioactive estrogen compete with labeled estradiol for the receptors. It is thought that these estrogen receptors may be involved in the primary action of estrogen in target tissues.
A number of investigators have published data supporting the concept of specific binding sites (receptors of limited capacity) for estradiol in the uterus and vagina,1-8 pituitary,7-" and hypothalamus.7' 8, 10, [12] [13] [14] This concept is based on the observations that in immature or in adult ovariectomized female rats, estradiol is preferentially accumulated and retained with little or no metabolic conversion in target tissues, and that antiestrogenic drugs and nonradioactive estrogen compete with labeled estradiol for the receptors. It is thought that these estrogen receptors may be involved in the primary action of estrogen in target tissues.
Results presented here lead to a new interpretation of the time course and nature of estrogen-receptor binding. It is suggested that hormone receptors degenerate in long-term absence of estradiol, and that hormone retention curves may result from appearance of new receptor activity.
Preliminary results have been reported in abstract form.16
Materials and Methods.-The animals employed were adult female Sprague-Dawley rats weighing 200-250 gm. For retention studies, they were used either 11 days or 4 weeks after ovariectomy. Henceforth these two groups of female rats will be referred to as 11-day or 4-week castrates. Estrous cycles of intact female rats were determined by examining for vaginal cornification. These animals were used either on the morning of diestrus one (a time when estrogen titre is low) or on the night of proestrus (a time when estrogen titre is high).
Protocol: Rats were injected with 1 Ac 'H-estradiol (42.4 c/mmole) intravenously and were killed by ether at various time intervals after injection. An early set of data showed no difference in results when animals were killed by decapitation. At autopsy, after blood samples were obtained, the animals were perfused through the left ventricle with 500 mil of 0.9%O saline in order to eliminate plasma estrogen contamination in the various tissue samples. The pituitary and samples of uterus, muscle, liver, and cerebrum were removed. The entire hypothalamus was cut out as a block, limited anteriorly by a cut through the center of the optic chiasm, laterally by the hypothalamic fissures, and posteriorly by the anterior border of the mammillary bodies. The depth from the basal surface of the hypothalamus was 2-3 mm.
Protein inhibition studies were carried out by injecting 10 mg cycloheximidel7 intraperitoneally 15 min prior to injection of labeled hormone.
Assay: Tissues were dried in vacuo at 60°C for 24 hr and allowed to cool before being weighed. Tissues were homogenized in 5 ml tris(hydroxymethyl)aminomethane-ethylenediaminetetraacetate (Tris-EDTA) buffer in a glass homogenizer and extracted three times with 5 ml ethyl acetate; the combined extracts were dried in scintillation vials. Radioactivity was measured by means of a scintillation counter, correction for quenching being made by use of an internal standard. Activity above background was expressed on the basis of 100 mg tissue dry weight.
Depression of protein synthesis was determined by the method of Korner.17 Protein determination was carried out by the method of Lowry et al. '8 Chemicals: 3H-estradiol was obtained from New England Nuclear Corporation and cycloheximide from Sigma Chemical Corporation, St. Louis, Missouri.
PHYSIOLOGY: MllcGUIRE AND LISK
Results. In agreement with previously reported results7' 10-15 our studies of female rats ovariectomized 11 days prior to use show that estrogen-sensitive tissues (pituitary, uterus, and hypothalamus) retain 311-estradiol for approximately 6 hours, but that insensitive tissues rapidly lose the labeled hormone (Table 1) .
Target tissues in intact rats ( Fig. 1 ) preferentially accumulated labeled estradiol as compared with cerebrum, and uptake was found to be inversely proportional to the expected estrogen titre in all tissues examined. Four hours after injection of labeled estradiol, target tissues had lost a significant amount of the hormone that was present at two hours after injection.
Estradiol accumulation and retention patterns in female rats ovariectomized 4 weeks prior to injection differ from those of females castrated 11 days prior to injection (Fig. 2) . In 11-day castrates the amount of label in target tissues remains fairly constant from 2 to 6 hours after injection. IIi contrast, the fourweek castrates show an initial drop in label with a low point at about two hours. Following this, label is accumulated until about five hours, after which a rapid decline occurs. The significance of these differences is further amplified by comparing the results in Table 2 with those in An attempt was made to demonstrate that protein synthesis was involved in producing retention of hormone by target tissues. Figure 3 shows the changed hormone retention patterns resulting from cycloheximide pretreatment, which depressed pituitary protein synthesis to 20-25 per cent of control levels.
Discussion..-Can estrogen receptors be convincingly demonstrated in the intact rat? It is important to note that previous studies were made in the absence of endogenous hormone (immature and ovariectomized animals). The intact female rat has a changing estrogen titre, but one which is probably never zero. We reasoned that one should be able to detect preferential accumulation of la- beled hormone by target tissues in intact rats. Furthermore, if the receptors are involved in monitoring estrogen titre, one should be able to detect greater availability of receptors when estrogen titre is low as compared to when it is high.
Target tissues in intact female rats preferentially accumulated the hormone, and uptake was found to be inversely proportional to the expected estrogen titre in all tissues examined. The fact that target tissues in all the intact females did preferentially accumulate the hormone demonstrates that receptors are continually available to complex with estradiol. A small amount of variation in all tissues would be expected on the day of proestrus as opposed to diestrus one, due to the changing proportion of labeled to unlabeled hormone. However, the large difference seen in target tissues indicates that specific estradiol receptors are actively participating in the discrimination of circulating levels of estrogen.
Retention studies carried out in the immature1' 20 and ovariectomized7' [11] [12] [13] female rat had demonstrated a mean six-hour retention of hormone by target tissues. One interpretation that might be placed upon these findings is that a population of receptors rapidly complexed with the injected estradiol, and the complex was stable for six hours. However, Figure 1 demonstrates a loss of hormone in target tissues between two and four hours after injection of 3H-estradiol. Thus, it is unlikely that a six-hour molecular binding between receptor and hormone occurs. This evidence for a short-term hormone-receptor binding requires a new interpretation of the observed six-hour retention of estradiol by target tissues. When we examined the retention pattern in 4-week castrates, we found that it differed from that of the 11-day castrates (Fig. 2) . The four-week castrate retention curves suggested to us that the estrogen receptor molecules may have degenerated in long-term absence of estrogen ( 
